Degradation of adipokinetic hormone family peptides by a circulating endopeptidase in the insect Manduca sexta.
The hemolymph (blood) of the Lepidopteran insect Manduca sexta contains an endopeptidase that metabolizes the nonapeptide Manduca adipokinetic hormone. In contrast to the situation in other insects, where the major site of inactivation is the Malpighian tubules (excretory organs), in Manduca the capacity of the hemolymph to metabolize adipokinetic hormone is comparable to that of the Malpighian tubules. The hemolymph enzyme cleaves Manduca adipokinetic hormone (pGlu-Leu-Thr-Phe-Thr-Ser-Ser-Trp-Gly-NH2) to give the fragment pGlu-Leu-Thr-Phe-Thr. Other fragments were not positively identified. The enzyme is present in the plasma and not in hemocytes, and occurs at similar levels in the hemolymph of larvae, pupae and adults. The enzyme is inactivated by boiling, has a neutral pH optimum (7.0-7.5), and an estimated molecular weight of 66 kDa. The enzyme was strongly inhibited by inhibitors of metalloprotease activity (EGTA and 1,10-phenanthroline), but not by serine protease inhibitors. The enzyme was capable of metabolizing a number of AKH family peptides with varying sequences around the presumed site of cleavage. An accurate assessment of enzyme kinetics was not possible with the assay method used, but the enzyme was not saturated at a substrate concentration of 10 microM, and the value of Km must be at least 1 microM. It is possible that the enzyme may represent a low affinity system of peptide removal rather than the principal means of inactivation.